Characteristics of the subjective symptomatology of asthma were explored within a group of 100 asthma inpatients. Patients rated the relative frequency with which 77 symptom adjectives were associated with asthma attacks. Key cluster analysis of the full set of 77 adjectives identified 5 symptom clusters: Two Mood clusters, Panic-Fear and Irritability, describe affective states concomitant with asthma, while two Somatic clusters, Hyperventilation-Hypocapnia and Bronchoconstriction, describe reports of more specific bodily symptoms. The fifth symptom cluster, Fatigue, describes the reduced energy level accompanying acute asthma. For the Mood symptom clusters, an increase in Panic-Fear and Irritability was reported to occur frequently by 42% and 34% of the patients respectively. For the Somatic symptom clusters, 9% and 91% of the patients reported the frequent occurrence of Hyperventilation-Hypocapnia and Bronchoconstriction symptoms. Seventy-eight percent (78%) reported the frequent occurrence of Fatigue. Reports of Bronchoconstriction were almost independent of the Mood clusters, Panic-Fear (r = 0.20) and Irritability (r = 0.18), although associated with increased reports of Fatigue (r = 0.43). In contrast, Hyperventilation-Hypocapnia was more highly related to both reports of Panic-Fear (r = 0.38) and Irritability (r = 0.39) during acute asthma episodes. This study suggests that complex patterning of subjective symptomatology is common in asthma. Symptom patterns described across each of the 5 symptom clusters may help to define coping styles related to the role of emotions in asthma and the course of illness.
clinical evaluation of asthma is generally acknowledged, an adequate means to classify and quantify them is currently unavailable. This study provides a basis for a more adequate assessment of the subjective responses accompanying acute asthma by empirically identifying the subjective symptoms reported to occur and separating them into classes.
Systematic identification and description of the classes of asthma subjective symptomatology has useful clinical applications. First, a patient's description of his subjective state may help to provide information for diagnosis and evaluation. The peculiar intermittent quality of bronchoconstriction gives the subjective report of the patient special importance during treatment since it may often be an initial indication of acute difficulty. The physician cannot always obtain objective indices of pulmonary status during acute asthma, but must occasionally rely on the patient's own description of his subjective state. Second, subjective symptomatology provides a unique approach to the study of coping responses in asthma. Petrie (5) and others have noted that individuals differ in regard to their tolerance for pain or discomfort. In a like manner, asthmatics may be expected to report different experiences to acute asthma attacks. Such individual coping responses to acute asthma, revealed by patterns of subjective symptomatology, may affect both the clinical picture and the course of the patient's illness. For example, clinical investigations have repeatedly emphasized the relationship between emotions and asthmatic attacks (2, 6, 7) . In laboratory situations, Dekker and Groen (6) and Mathe and Knapp (8) have reported increased bronchoconstriction in asthmatics during or subsequent to the occurrence of strong emotions or stress producing conditions. Emotional responses induced by and accompanying asthma attacks have not yet been studied systematically: Some patients may report "panic" during acute asthma. Will the course of asthma for these patients differ in any way from those who are able to maintain a more stable emotional equilibrium? Identification and description of asthma subjective symptomatology is a prerequisite to studies addressing this question.
Three stages were involved in this study: 1. Initial selection of a wide range of adjectives describing various subjective responses during attacks derived from interviews with asthma patients, 2. presentation of the adjectives, arranged in random order next to a 5-point scale of frequency of occurrence, to a large group of heterogeneous, severe asthma patients, and 3. derivation of an Asthma Symptom Checklist (ASC) measuring unique sets of symptoms by key cluster analysis (9) .
METHOD

Checklist Development and Administration
As a first step in the development of the Asthma Symptom Checklist (ASC), a large pool of items describing the subjective responses of patients during asthma attacks were assembled. To assemble the symptom item pool, 29 adult asthmatics [mean age ± SD, 24.9 ± 13.9) were individually interviewed and asked to cite as many subjective experiences associated with their attacks as possible. 1 These interviews produced a total of 63 items. Fourteen additional items were subsequently added expanding the pool to the 77 symptom items shown in Table 1. The 77 symptoms were then placed in random order next to a 5-point scale of frequency of occurrence (1 = never; 5 = always) to form the Initial Symptom Checklist (ISC). Each patient when presented the ISC, rated the frequency with which he experienced each symptom during attacks by marking the appropriate point on the 5-point scale.
The Initial Symptom Checklist (ISC) was administered to asthma inpatients at National Jewish Hospital and Research Center (NJHRC) over a period of 10 months. Each patient was instructed to indicate on the 5-point scale how often each symptom was experienced during asthma attacks. The patients were allowed to complete the ISC at their own rate, with most patients taking no more than 10-15 min. lln this population of asthmatics, the asthma was of such severity that there was little doubt as to when "attacks" occurred. For example, the first second forced expiratory volume (FEVi) has commonly dropped to 50% of the best FEVi during acute episodes of asthma for individual patients. All patients studied have experienced periods of relative freedom from symptoms interrupted by incapacitating episodes of severe obstruction requiring emergency treatment with vigorous medical intervention. 
Subjects
The subjects were 100 adult asthma inpatients admitted consecutively to NJHRC ranging in age from 14 to 67 (mean age ± SD, 27.9 ± 14.9). Forty-nine patients were females (mean age ± SD, 29.3 ± 15.9) and 51 males (mean age ± SD, 26.5 ± 13.6). Age at onset of asthma varied considerably (mean age at onset ± SD, 12.9 ± 15.3) as did the length of time that the patients had asthma (mean years of illness ± SD, 14.6 + 11.8).
2 Allergic factors (i.e. mediated by reagin) were judged to be importantly involved in the asthma of 41% of these patients, infection was judged to be importantly involved for 60% of the patients, and for 19% neither infection nor allergic factors were of major 2The distribution of age was truncated at the lower limit of 14 years, resulting in skewed distributions for all variables characterizing the patient sample. Thus, the standard deviations (SD's) for these distributions may occasionally approach or exceed the mean value.
significance. Seventy-six percent (76%) of these patients required maintenance steroids at the time of discharge from the hospital. The patients involved in this study thus represented a very heterogeneous group of severe asthmatics.
Statistical Procedures
The empirically derived sets, i.e. clusters, of subjective symptoms should have: 1. relative independence among symptom clusters, 2. adequate internal consistency or interitem agreement within systom clusters, and 3. adequate replicability of the symptom clusters on more than 1 group of asthma patients selected from the same population (9, 10) . Key cluster analysis (9) of the ISC was used to identify sets of items, i.e. clusters, describing relatively independent aspects of asthma subjective symptomatology. Briefly, clusters of symptoms were empirically identified according to the following 3 criteria: 1. High collinearity among items within a cluster, i.e. the items defining the cluster share a similar pattern of correlation across all other items of the score space, 2. maximum independence among clusters, and 3. maximum accountability for the total variability within the score space with the smallest number of clusters. The empirically derived clusters may be regarded as subscales whose scores are determined by adding individual member item values. All statistical analyses for this study used the computer programs of the BC TRY System (9) .
It has been shown that as many as two-thirds of the recent publications using the multivariate procedures of factor or cluster analysis have failed to provide sufficient information for replication and have neglected to report the reliability of the dimensions or clusters identified (10) . For these studies, there is no assurance that "random" factors were not erroneously interpreted as meaningful groupings of variables. Therefore, in addition to the typical summaries of the analyses, we have taken the following precautions to insure the meaningfulness of our solution: 1. Reliabilities (11, 12) and coefficients of stability (13) are reported for all symptom clusters, and 2. consistency of the solution is assessed across 2 subgroups of patients drawn from the same population.
RESULTS
Derivation of the Asthma Symptom Checklist (ASC) Empirical key cluster analyses were performed on the Initial Symptom Checklist (ISC) protocols for the full set of 100 asthma patients, a subset composed of the first 50 patients to take the ISC, and a subset composed of only the last 50 patients to take the ISC. Together, the 3 empirical analyses identified 9 unique clusters of symptoms which were initially labeled C1-C9. Five of these, C1-C5, were selected for inclusion in subsequent analyses since they were both conceptually clear and appeared in common on all 3 empirical key cluster analyses, In contrast, clusters C6-C9 appeared only for the empirical analysis of the full sample of 100 patients; therefore, these clusters which were invariably composed of only 3 or less defining items of poor conceptual clarity, were dropped from further consideration. Minor differences occurring in the cluster item content among the 3 empirical analyses were resolved by accepting as defining items of each cluster only those symptoms which appeared: 1. as a defining item of the analysis of the full sample of 100 patients, 3 or 2. as a highly collinear nondefiner of the full sample of 100 patients and as a definer of 1 of the empirical analyses of the first or second subset of 50 patients, or 3. as a candidate definer on all 3 analyses and improved the reliability (see ref. 9 , pp. 275-278) of the parent cluster of symptoms for each analysis.
The Asthma Symptom Checklist (ASC) derived on the basis of these analyses is a 36-item checklist measuring the relative frequency of occurrence of 5 clusters of symptoms associated with asthma attacks. On a conceptual basis, clusters C1-C5 were labeled Panic-Fear, Irritability, Fatigue, Hyperventilation-Hypocapnia, and Bronchoconstriction, respectively. 4 The 5
•*Key cluster factoring selects as definers of clusters those subsets of variables within the multivariate score space on the basis of high intercluster independence and intracluster collinearity. The •'
' '" ' i s described by an index of _ with limits of 0.0-1.0. P^ reflects the extent to which any 2 variables have the same pattern of correlations across all other variables included in the multivariate score space. For our analyses, defining items of each cluster were selected according to the standard collinearity criteria used by BC TRY Key Cluster Analysis (see ref. 9 , pp. 289-290 for a detailed account of this procedure). 4 We have used the label "Bronchoconstriction" where others may prefer a more general descriptive term such as "airway obstruction" for the same symptom cluster. No pathogenic basis for these symptoms is being asserted by our present label "Bronchoconstriction;" the symptom cluster may arise from diverse factors including edema, bronchospasm, increased mucous secretion, and so on. Whatever label is used, the relevant symptoms remain the same and clearly specified. symptom clusters can be divided into 2 Mood symptom clusters, i.e. Panic-Fear and Irritability, a Fatigue symptom cluster, and 2 Somatic symptom clusters, i.e. Hyperventilation-Hypocapnia and Bronchoconstriction. The symptom clusters and their defining items are presented in Table 2 .
ASC Preset Key Cluster Analysis
The ability of the ASC symptom clusters to account for the total variability represented in the Initial Symptom Checklist (ISC) correlation matrix was assessed by a preset key cluster analysis for the full sample of 100 patients. In this analysis Panic-Fear (Cl), Irritability (C2), Fatigue (C3), Hyperventilation-Hypocapnia (C4) and Bronchoconstriction (C5) clusters were preset by designating as cluster definers the ASC items derived through empirical analyses.
The summary of the preset key cluster analysis is presented in Table 2 . The table shows that without exception the factor coefficients for both the orthogonal and oblique key cluster factoring are higher within than between clusters. 5 An appropriate estimate of generality, i.e. the amount of the initial correlation matrix accounted for by each cluster, can be obtained by using each cluster on a first factor basis to reproduce the original raw correlation matrix. Applying this procedure, clusters C1-C5 reproduced 41.3%, 5 In key cluster analysis, hypothetical factors are identified within the score space which are necessarily orthogonal, i.e. independent, with each successive factor after the first based on the respective residual correlation matrix. Orthogonal factor coefficients are the correlations of any variable with these hypothetical independent factors. Oblique factor coefficients, in contrast',' are the correlations between each variable and the oblique cluster domain collinear with a composite score of the defining variables of the cluster (9).
43.4%, 30.3%, 31.3%, and 20.1% of the communality reproduced by the variables within the initial correlation matrix, respectively. Thus, each cluster has substantial generality across the set of symptoms, although the Mood clusters (Cl and C2) are somewhat more general than the Fatigue (C3) and the Somatic symptom clusters (C4 and C5). Of the residual correlations remaining in the initial raw correlation matrix, 89.2% were less than 0.10 after factoring out the 5 clusters during the preset analysis. This represented a decrease of 5.3% in correlations exceeding 0.10 from the empirical solution after factoring these symptom clusters. The 5 symptom clusters were thus able to account for almost all of the initial raw correlation matrix.
ASC Structural Description
In key cluster analysis, the defining items of each cluster are selected on the basis of collinearity and relative independence from items defining other clusters (9) . Collinearity and the relationship between clusters capture the essence of the key cluster analysis approach and is evaluated in detail. Collinearity refers to the degree to which the items within a cluster share similar correlation profiles across the other items, and is schematized in Figure 1 . For clarity of presentation, only the 4 most collinear defining items on each cluster are plotted in the figure. Collinear clusters have similar profiles of correlations for the defining items across all other items. As can be seen in Figure 1 , Cl and C2 appear to have highly similar profiles of correlations across the rest of the items. C5, in contrast seems to be the least collinear cluster. Collinearity is summarized by the average indices of collinearity, P2, where 0 < P2 < 1 (9). Average P 2 values were 0.91, 0.90, 0.84, 0.72, and 0.50 for clusters C1-C5, respectively. For each cluster, collinearity within items of the cluster were invariably higher than collinearity for items between clusters. Another way to view the structure of the Asthma Symptom Checklist is by the Spherical Analysis (SPAN) Diagram, 2 of which are reproduced in Figs. 2, 3 . In the SPAN diagrams, the loci of the clusters are shown on the surface of a 3-dimensional sphere. Since the SPAN diagram represents the surface of a 3-dimensional sphere, at least 2 diagrams are required to depict the relationships between 5 clusters. In Figure 2 , Cl, C2, and C4 are presented, while Figure 3 presents Cl, C3, and C5. The boxes labeled in Roman numerals (I, II, III, IV, and V) are the termini of orthogonal, i.e. independent, axes which are located by the factoring process and pass through the origin of the sphere to form the orthogonal factor structure. Similar to the coordinates on a map, the orthogonal structure serves as a frame of reference to locate the oblique clusters. The loci of the oblique clusters are the shaded areas on the SPAN diagrams labeled C1-C5 and are interconnected by the light dotted arcs indicating the relationship between the oblique cluster loci. The heavy solid arcs connect the termini of the orthogonal axes and are invariably longer, although generally parallel to, the arcs connecting the oblique cluster loci. The oblique cluster structure represented in the diagram describes the actual relationship that exists between the clusters.
On the SPAN diagram, collinear items tend to group into confined areas and are more tightly packed when cluster collinearity is high. In Figure 2 , Cl and C2 again appear as dense, tightly packed clusters showing high collinearity, while C4 is slightly less compact. In Figure 3 , Cl and C3 appear as compact clusters, while C5 is comparatively broad with the items of the cluster widely spaced.
Figures 2 and 3 also provide information concerning the relationship between the symptom clusters. In the SPAN diagrams, highly independent clusters will be widely separated and located around the termini of the orthogonal axes (the boxes on both figures identified by the Roman numerals). In both Figures 2  and 3 , while the clusters appear widely spaced, they are nonetheless somewhat related. For example, in Figure 2 , C4 (Hyperventilation-Hypocapnia) is displaced from the terminus of its orthogonal axis toward Cl (Panic-Fear) and C2 (Irritability) suggesting a moderate relationship between these clusters. In Figure  3 , C5 (Bronchoconstriction) is displaced toward C3 (Fatigue), again suggesting a fairly substantial interrelationship between these symptom clusters. Table 3 summarizes these relationships, showing the intercorrelation matrix for cluster scores obtained by adding the scale point score for items within each cluster.
In general, Cl (Panic-Fear) shows a moderate level of relationship to C2 (Irritability), C3 (Fatigue), and C4 (Hyperventilation-Hypocapnia), while essentially independent from C5 (Bronchoconstriction). C2 is related at a moderate level to each cluster, with the exception of C5 (Bronchoconstriction). C3 (Fatigue) is related at a moderate level to each of the other symptom clusters. C4 (Hyperventilation-Hypocapnia) also has a moderate relationship to each Mood cluster (Cl, C2, and C3), while showing only a low relationship to C5 (Bronchoconstriction). C5 (Bronchoconstriction) is related at a moderate level only to C3 (Fatigue). Cluster reliabilities shown on the diagon- Table 1 .
al of Table 4 are high for all clusters, ranging from 0.93 for cluster Cl to 0.83 for clusters C4 and C5. An impression of the stability for each symptom cluster may be obtained by retesting the same subjects at a later time. A group of 20 patients were readministered the Initial Symptom Checklist within 1-2 weeks after the first administration. Coefficients of stability (13] for raw cluster scores were 0.95, 0.86, 0.76, 0.78, and 0.82 for clusters C1-C5, respectively.
ASC Consistency Across 2 Subgroups of Asthma Patients
To evaluate the consistency of the results, the full supply of 100 patients was separated into 2 groups consisting of the first 50 (50-1) and second 50 (50-11) patients to take the Initial Symptom Checklist. Presetting the clusters and their denning items for both groups permits a direct comparison of the cluster structure between the groups through comparative key cluster analysis. The results of this analysis which describes the similarity of the cluster structure for the 2 groups are presented geometrically in the SPAN diagram shown in Figure 4 . In this SPAN diagram, the loci of each cluster for both independent groups, 50-1 and 50-11, are plotted as individual points on the surface of the sphere geometrically representing the score space. The empty blocks repre- sent 3 independent dimensions determined by the factoring process. If the relationship between clusters for the 2 independent groups is identical, the loci of corresponding clusters for 50-1 and 50-11 would fall directly on top of one another; if there is no similarity for the cluster relationships between groups, the loci of corresponding clusters for 50-1 and 50-11 would be scattered randomly across the surface of the sphere. Figure 4 shows that corresponding clusters for 50-1 and 50-11, connected by dotted brackets, appear closely related on the SPAN diagram, indicating that the cluster structure for the subsets 50-1 and 50-11 are in excellent agreement. These results indicate that the symptom clusters maintain essentially the same relationships to one another across two subgroups of the same sample.
Reported Frequency of Occurrence of the Asthma Symptom Clusters Identification of the 5 symptom clusters and their defining items permitted inquiry about the frequency with which each was reported to occur during asthma attacks. Cluster scores for each symptom cluster were obtained for all subjects by adding the individual scale point scores of the defining items of each cluster and dividing by the number of items in the cluster. Table 4 presents the frequency distributions of the mean cluster scores and the overall mean for each symptom cluster. Examination of Table 4 reveals striking differences among the frequency distributions of the means for each cluster: For the Mood symptom clusters, 42% of the patients reported the frequent occurrence of Panic-Fear symptoms (mean cluster scores of 3.1 and above) and 34% reported the frequent occurrence of Irritability. For the Fatigue symptoms, 78% reported that these occurred frequently, while only 2% reported the absence of Fatigue during acute asthma. The differences between the distributions a Based on the full sample of 100 asthma patients. Defining items of each symptom cluster were rated on a 5-point scale describing frequency of occurrence during asthma attacks (1 = never to 5 = always). The mean cluster scores were based on the number of defining items within each cluster: 7 for C1, 6 for C2, 4 for C3,9forC4and10forC5.
b Labels beneath the intervals refer to the scale description of frequency of occurrence corresponding to the upper limit of the interval: 1 = never, 2 = rarely, 3 = sometimes, 4 = almost always, and 5 = always. nificantly more often reported to occur during asthma attacks than Hyperventilation-Hypocapnia (C4).
DISCUSSION
This study demonstrates that the subjective symptomatology reported to occur during acute asthma is multidimensional and tends to group into unique symptom clusters. Key cluster analysis (9) Mood states associated with asthma attacks; the third symptom cluster describes reports of Fatigue (C3), and the remaining clusters (C4 and C5] describe Somatic symptoms of asthma. The denning items of the 2 Mood symptom clusters and the Fatigue cluster appear to group on the basis of similar connotative meaning. Panic-Fear describes feelings associated with the life-threatening aspects of asthma. Irritability contains items describing edginess, short temper, crankiness, frustration, and anxiety coincident with the asthma attack. Fatigue describes the reduced energy level reported to accompany asthma attacks. The defining items of the Somatic symptom clusters, Hyperventilation-Hypocapnia and Bronchoconstriction, do not group on a simple connotative basis. Instead, each of the Somatic symptom clusters include a constellation of physical symptoms which may occur during acute asthma. Hyperventilation-Hypocapnia contains a broad range of somatic symptom items which have been associated with hyperventilation, hypocapnia, and hypoxia (15) (16) (17) and may reflect altered blood gas concentrations or electrolyte shifts. Bronchoconstriction contains those items which are the target somatic symptoms of asthma.
The Mood symptom clusters, PanicFear and Irritability, together with the Fatigue symptom cluster describe a broad range of general feeling states accompanying asthma attacks. The results clearly indicate that reports of Fatigue predominate among the general feeling states during asthma attacks. Almost twice as many patients (78%] report the frequent occurrence of Fatigue symptoms than Panic-Fear (42%) or Irritability (34%). However, it is important to note that the latter Mood symptoms were both reported to occur frequently by substantial percentages of our patient sample.
The present data thus indicate that the dominant feeling state reported to occur during acute asthma is best described as Fatigue accompanied by Panic-Fear and Irritability for some patients. These results generally agree with those of Weiss (1) who studied mood changes during asthma attacks in children. Using an adapted Mood Adjective Checklist (18), he observed a significant decrease in energy level during acute asthma episodes along with increased fearfulness and anxiety. Apparently in contrast with the present study, Knapp and Nemetz (2) concluded that the end point during acute asthma is "predominantly depressive" characterized by reports of sadness, helplessness, and hopelessness. Depression failed to appear as a salient symptom cluster in our patient sample, although items describing feelings of helplessness, isolation, being ignored, and loneliness appeared in cluster C6 of the empirical analysis of the full sample of 100 patients. "Unhappy" (item 72) did not appear as a defining item of this cluster. For the present study cluster C6 was eliminated because it failed to appear in the analyses of either subset of 50 patients. The mean scale points for the depression-like items ranged from 2.86 for "helpless" (item 56) to 1.91 for "feel ignored" (item 77). The item which seemed conceptually nearest the depressive end point reported by Knapp and Nemetz, i.e. "helpless ," was reported to occur as frequently as the overaH Panic-Fear (X = 2.79) or Irritability {X = 2.77) clusters. Therefore, the differences between the results of this study and Knapp and Nemetz are probably only the result of scope. In contrast to the present study, Knapp and Nemetz (2) retrospectively coded reports for a single mood category occurring during acute asthma, i.e. depression.
The Somatic symptom clusters, i.e. Hyperventilation-Hypocapnia and Bronchoconstriction, describe reports of bodily feeling states during acute asthma. Hyperventilation-Hypocapnia includes those symptoms repeatedly observed to occur during hyperventilation, including dizziness, headache, nausea, tingling, pins and needles sensations, and numbness in the extremities (15, 16) . Only 9% of the patients studied report these symptoms to occur frequently, although 92% report at least their occasional occurrence. It is interesting to note that 3 of these symptoms, headache, nausea, and dizziness, are the key symptom items of the Somatic Discomfort Scale of the General High Altitude Questionnaire (17, 19, 20) which measures subjective symptomatology of Acute Mountain Sickness (AMS). AMS is a syndrome resulting from rapid transition to the hypoxic conditions of high terrestrial altitude. Furthermore, on the SPAN diagram of Figure 2 , headache, dizziness, and nausea form a group toward the lower extreme of the cluster space. An adequate interpretation of this symptom triad is beyond the scope of the present study, but there is some suggestion that reports of these symptoms may be associated with changes in blood gas levels and electrolytes. To our knowledge, the remaining items of the Hyperventilation-Hypocapnia symptom cluster, i.e. itchy skin, itchy throat, and itchy lungs, are specific hyperventilationhypocapnia symptoms in asthma. The possibility that the reports of itchy skin, itchy throat, and itchy lungs were related to immune mechanisms in asthma was considered. However, in our patient sample, there were no differences in the reported frequency of occurrence of itchy skin, throat, and lungs for patients having reagin mediated asthma and those having asthma due to other factors. Since they were reported by several patients in the preliminary interviews and were consistently defining items of the Hyperventilation-Hypocapnia symptom cluster in the empirical analyses, they have been retained. Currently, reports of itchy skin, itchy throat and itchy lungs remain curiosities awaiting explanation as to why they group with their parent cluster.
The second Somatic symptom cluster, Bronchoconstriction, includes the target symptoms of asthma. Ninety-one percent (91%) of the patients report the frequent occurrence of these symptoms during acute asthma. Eight of the remaining 9 patients had mean cluster scores indicating that Bronchoconstriction symptoms "sometimes" occurred. Only 1 patient reported the "rare" occurrence of Bronchoconstriction symptoms although she had severe asthma in addition to bronchitis and sinusitis. Paradoxically, experience with this patient underscores the utility of reliable subjective report in asthma: The patient, described by her physician as a "denier," had been particularly frustrating to treat because she could not be relied upon to report experiencing difficulty with asthma. The symptom items included in the Bronchoconstriction cluster may be roughly grouped into those describing congestion (chest congestion, chest rilling up, mucous congestion, chest tightening, and choking), and dyspnea (short of breath, shallow breathing, rapid breathing, and hard to breathe). Coughing, which commonly occurs during asthma attacks, is also a defining item of this cluster. Wheezing appeared only as a collinear nondefiner of Bronchoconstriction. Apparently, while others may label asthmatics as "wheezy," this term is less consistently used by asthmatics to describe their own status. In our experience, a number of patients are unaware of wheezing even though this sign may be striking to the observer.
The interrelationships between the symptom clusters suggest the existence of unique coping styles in acute asthma. With these symptom clusters, typologies of asthmatics may be identified with common patterns of scores on each of the individual symptom clusters. For example, one type of asthmatic may report the frequent occurrence of fear and panic during asthma, accompanied by symptoms of bronchoconstriction and hyperventilation, but infrequent symptoms of irritability and fatigue. Another may show an identical symptom pattern with the exception that fear and panic symptoms are not reported to occur frequently. In our view, such complex patterning of subjective symptomatology during asthma is highly probable. Considering the importance of the work of Purcell (21, 22) and Block and Jennings (23, 24) in defining subgroups within the asthma population, more specific delineation of subjective symptom typologies in asthma may provide important information concerning such aspects as the role of emotions in asthma and response to treatment.
SUMMARY
This study indicates that asthma attacks are accompanied by a broad range of subjective symptomatology. Delineation of classes of subjective symptoms may provide information leading to the identification of coping styles to acute asthma. In this study a heterogeneous group of 100 severe asthmatics rated the frequency with which 77 symptom adjectives, derived from preliminary interviews, were associated with their asthma attacks. Key cluster analyses of the self-report protocols were used to identify clusters of symptoms that were reported to occur together. The analyses produced 5 reliable and conceptually clear symptom clusters. Two Mood clusters, labeled PanicFear and Irritability, describe affective states concomitant with asthma, while 2 Somatic clusters, labeled Hyperventilation-Hypocapnia and Bronchoconstriction, describe reports of more bodily symptoms. The fifth symptom cluster, Fatigue, describes the generally reduced energy level accompanying acute asthma. Comparative key cluster analysis between the first and second 50 patients of the full sample of 100 indicated that this 5-cluster solution was consistent across both subsets of the full sample.
Marked differences occurred in the frequency with which the symptom clusters were reported to accompany acute asthma. For the Mood symptom clusters, 42% and 34% of the patients reported frequently ("almost always" or "always") experiencing Panic-Fear and Irritability, respectively. For the Somatic symptom clusters 9% and 91% of the patients reported frequently experiencing symptoms of Hyperventilation-Hypocapnia and Bronchoconstriction. While only 9% of the patients reported HyperventilationHypocapnia symptoms to occur frequently, 92% reported at least their occasional occurrence. Seventy-eight percent (78%) of the patients reported the frequent occurrence of Fatigue.
While this study was directed at identification of the classes of subjective symptoms that occur during asthma attacks, the interrelationships between the symptom clusters provide some information about the nature of coping responses to acute asthma. Reports of Bronchoconstriction were found to be almost independent of 3 of the 4 remaining symptom clusters, including Panic-Fear (r = 0.20), Irritability (r = 0.18), and Hyperventilation-Hypocapnia (r = 0.22); it was related at a moderate level only to reports of Fatigue (r = 0.43). In contrast, Hyperventilation-Hypocapnia was found to be related at a moderate level to both Mood clusters: Panic-Fear (r = 0.38) and Irritability (r = 0.39). Thus, some asthmatics report the frequent occurrence of symptoms of Panic-Fear and Irritability while others, who report similar Bronchoconstriction symptoms, do not. On the other hand, asthmatics who do report the frequent occurrence of strong emotions more frequently report symptoms of hyperventilation. The symptom clusters were discussed in detail and comments were offered about the applicability of typological analyses using the symptom clusters to delineate types of asthmatics as a means to explore coping responses to acute asthma.
